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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1 , 3-7, and 9-1 5 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kim et al. (US Patent no. 4,445,990) in view of Mayer et al (US 
Patent no. 6,562,204). 

With regard to claims 1 and 13, Kim discloses a method and apparatus for 
treating metal plating operation wastewater to remove undesired compounds (col. 2, 
lines 23-26) comprising at least one anode (50) and at least one cathode (44), wherein 
two reference electrodes (34 and 35) may be placed at the inlet and outlet sides, 
respectively, of electrolytic cell (20) to monitor voltage levels (col. 3, lines 22-24); and a 
voltmeter (V 3 , 33) being provided between the anode and the first reference electrode 
(34), a voltmeter (Vi, 31) provided between the first and the second reference 
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electrodes (34 and 35), and a voltmeter (V 2 , 32) provided between the second reference 
electrode and the at least one cathode (col. 3, lines 26-39). However, Kim fails to teach 
wherein the reference electrode is disposed at the surface of the anode and the 
cathode. 

Mayer discloses an apparatus for potential controlled electroplating of fine 
patterns on semiconductor wafers comprising: at least one anode (7), which is a 
dimensionally stable metal and at least one cathode/wafer (8), at least one reference 
electrode (6) being disposed at the surface of the at least one anode or at the surface of 
the at least one cathode (see figure 1 ) in order to monitor and control the potential of the 
wafer (col. 5, lines 7-16) and for detecting the electric voltages between the reference 
electrode (6) and the cathode (8). 

Therefore, one having ordinary skill at the time of the invention would have found 
it obvious to collocate the reference electrode at the surface of the anode or cathode, as 
taught by Mayer, in the electrolytic apparatus of Kim, in order to monitor and control the 
potential of the wafer as well as to detect the electric voltages between the reference 
electrode and the cathode. 

With regard to claim 7, Kim discloses a method and apparatus for treating metal 
plating operation wastewater to remove undesired compounds (col. 2, lines 23-26) 
comprising at least one anode (50) and at least one cathode (44), wherein two 
reference electrodes (34 and 35) may be placed at the inlet and outlet sides, 
respectively, of electrolytic cell (20) to monitor voltage levels (col. 3, lines 22-24); and a 
voltmeter (V 3 , 33) being provided between the anode and the first reference electrode 
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(34), a voltmeter (Vi, 31) provided between the first and the second reference 
electrodes (34 and 35), and a voltmeter (V 2 , 32) provided between the second reference 
electrode and the at least one cathode (col. 3, lines 26-39); said method involves: 
providing an electric current flow between the at least one anode and at least one 
cathode (col. 3, lines 24-26); concurrently and directly measuring with a voltmeter the 
respective electric voltages between the at least one anode and the first reference 
electrode, between the first and second reference electrodes (34 and 35), and between 
the second reference electrode and the cathode (col. 3, lines 26-29). However, Kim fails 
to teach wherein the reference electrodes are disposed at the surface of the anode and 
the cathode. 

Mayer discloses an apparatus for potential controlled electroplating of fine 
patterns on semiconductor wafers comprising: at least one anode (7), which is a 
dimensionally stable metal and at least one cathode/wafer (8), at least one reference 
electrode (6) being disposed at the surface of the at least one anode or at the surface of 
the at least one cathode (see figure 1 ) in order to monitor and control the potential of the 
wafer (col. 5, lines 7-16) and for detecting the electric voltages between the reference 
electrode (6) and the cathode (8). 

Therefore, one having ordinary skill at the time of the invention would have found 
it obvious to collocate the reference electrode at the surface of the anode or cathode, as 
taught by Mayer, in the electrolytic apparatus of Kim, in order to monitor and control the 
potential of the wafer as well as to detect the electric voltages between the reference 
electrode and the cathode. 
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With regard to claims 3, 4, 9, and 10, Kim discloses all of the features, as 
discussed in claim 1 above, but fails to teach wherein the reference electrodes (34, 35) 
communicates through capillaries with the surface of the anode and cathode, providing 
electrolyte fluid through the capillaries. Mayer discloses wherein the reference electrode 
(6) consists of a capillary chamber containing a metal electrode. The electrolyte in the 
reference electrode chamber contains the same metal ions as the electrolyte in the 
electro-deposition bath. The capillary chamber has its opening near the wafer and 
terminates in close proximity to the wafer/cathode (col. 5, lines 53-57 and 63-67). There 
can be a plurality of reference electrodes, preferably having capillary outlets in the 
electroplating solution at various positions near the wafer to monitor the potential in the 
electroplating solution at different points in proximity to the wafer surface and can be 
used in a feedback manner (col. 6, lines 1-6). Thus, they can provide important 
information in controlling the electro-deposition process to achieve and maintain plating 
uniformity from the center of the wafer to its edges (col. 6, lines 6-9) without 
contaminating the electrodes. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to use a reference electrodes providing electrolyte fluid through 
capillaries to the surface of a cathode and anode, as taught by Mayer, in the electrolytic 
apparatus of Kim, in order to monitor the potential in the electroplating solution at 
different points in proximity to the wafer surface without contaminating the electrodes. 

With regard to claims 5 and 1 1 , the at least one anode (50) and cathode (44) of 
Kim, are paralleled and oriented horizontally (see figure 3). 
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With regard to claims 6 and 12, Kim discloses all of the features, as discussed in 
claim 1 above, but fails to teach wherein the cathode is a wafer or a chip carrier 
substrate, and the anode is a metal plate. However, Mayer discloses wherein the 
cathode is a wafer substrate (col. 4, lines 32-37) and the anode is a dimensionally 
stable metal anode such as a platinum or titanium anode (col. 5, lines 1-6). It is 
necessary that the anode is a source of metal cations to replenish the cations of 
electrolyte solution as they are deposited onto the substrate's surface (col. 5, lines 1-6). 

Therefore, one having ordinary skill in the art at the time of the invention, would 
have found it obvious to use a metal anode while having a cathode behaving as a wafer 
since it is necessary that the anode is a source of metal cations in order to replenish the 
cations of electrolyte solution as they are deposited onto the substrate's surface. 

With regard to claims 14 and 15, Kim discloses all of the structure, as discussed 
in claims 1 and 7 above, but fails to explicitly disclose wherein the reference electrodes 
(34 and 35) are stable reference electrodes. Mayer discloses wherein the reference 
electrode is calomel, which is well known in the art of being a stable reference 
electrode, or a copper metal electrode, among others (col. 5, lines 25-27) in order to 
maintain equilibrium with the electrodes and the electrolyte within the electrolytic 
process. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to use a stable reference electrode, as taught by Mayer, in the 
electrolytic apparatus of Kim, in order to maintain equilibrium with the electrodes and 
the electrolyte within the electrolytic process. 
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Response to Arguments 

4. Applicant's arguments with respect to claims 1 , 3-7, and 9-1 5 have been 
considered but are moot in view of the new ground of rejection necessitated by 
applicant's amendments. The applicant argues that Mayer et al (US Patent no. 
6,562,204) alone or in combination with Langner (US Patent no. 4,834,842) does not 
teach or suggest all of the features as claimed in the present invention. However, this 
argument is moot in view of the new ground of rejection needed by the amendments as 
discussed above. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ZULMARIAM MENDEZ whose telephone number is 
(571)272-9805. The examiner can normally be reached on Monday-Thursday, 8:30am- 
5:00pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Z. M./ 

Examiner, Art Unit 1795 
/Alexa D. Neckel/ 

Supervisory Patent Examiner, Art Unit 1795 



